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1. SUBSTANCES FOR EACH PHASE OF THE VALIDATION OF AGONIST 34 
PROTOCOLS 35 

Table 1 Phase I Agonist Reference and Control Substances 36 
Substance Name Short ID CASRN Substance Supplier 

17ß estradiol 
(Reference Standard) E2 50-28-2 Sigma-Aldrich Corp 

p.p’-methoxychlor 
(Weak Positive Control) MET 72-43-5 ChemService, Inc. 

Abbreviations: CASRN = Chemical Abstracts Service Registry Number  37 
 38 
 39 
Table 2 Phase I Antagonist Reference and Control Substances 40 

Substance Name Short ID CASRN Substance Supplier 
Raloxifene HCl 
(Reference Standard)a Ral 82640-04-8 Sigma-Aldrich Corp 

Flavone 
(Weak Positive Control) FLA 525-82-6 Sigma-Aldrich Corp 

17ß estradiol  
(Negative Control) E2 50-28-2 Sigma-Aldrich Corp 

Abbreviations: CASRN = Chemical Abstracts Service Registry Number 41 
aIn the LUMI-CELL antagonist assay, the reference standard, positive control and all test  42 
substances are run against a fixed concentration of 17ß-estradiol. 43 
 44 
Table 3 Phase 2a Agonist Coded Test Substances 45 

Code 
(XDS) 

Code 
(Hiyoshi) 

Code 
(ECVAM) Substance Name Short ID CASRN 

X0001 H0003 V0004 Diethylstilbestrol DES 56-53-1 
X0003 H0002 V0003 Bisphenol B BPB 77-40-7 
X0004 H0001 V0002 Bisphenol A BPA 80-05-7 
X0002 H0004 V0001 Corticosterone CORT 50-22-6 

Abbreviations: CASRN = Chemical Abstracts Service Registry Number; Corp = Corporation;  46 
ID = Identification; Inc. = Incorporated; LLC = Limited Liability Company.  47 

48 
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Table 4 Phase 2a Antagonist Coded Test Substances 48 
Code 
(XDS) 

Code 
(Hiyoshi) 

Code 
(ECVAM) Substance Name Short ID CASRN 

X0005 H0007 V0082 Tamoxifen TAM 10540-29-1 

X0008 H0006 V0081 Dibenzo[a.h] 
anthracene DBA 53-70-3 

X0007 H0008 V0080 p-n-nonylphenol NON 104-40-5 
X0006 H0005 V0079 Progesterone PROG 57-83-0 

Abbreviations: CASRN = Chemical Abstracts Service Registry Number; ID = Identification 49 
 50 
Table 5 Phase 2b Agonist Coded Test Substances 51 

Code 
(XDS) 

Code 
(Hiyoshi) 

Code 
(ECVAM) Substance Name Short ID CASRN 

X0016 H0011 V0012 17-α ethinyl estradiol EE 57-63-6 
X0014 H0009 V0011 Butylbenzyl phthalate BBP 85-68-7 
X0010 H0016 V0010 p-n-nonylphenol NON 104-40-5 
X0011 H0010 V0009 o.p’-DDT* DDT 789-02-6 
X0013 H0012 V0008 Flavone FLA 525-82-6 
X0012 H0014 V0007 Genistein GEN 446-72-0 
X0015 H0015 V0006 Atrazine ATZ 1912-24-9 
X0009 H0013 V0005 Vinclozolin VIN 50471-44-8 

Abbreviations: CASRN = Chemical Abstracts Service Registry Number; ID = Identification 52 
*o,p’-DDT = 1,1,1-Trichloro-2-(o-chlorophenyl)-2-(p-chlorophenyl)ethane 53 
 54 
 55 

56 
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Table 6 Phase 2b Antagonist Coded Test Substances 56 
Code 
(XDS) 

Code 
(Hiyoshi) 

Code 
(ECVAM) Substance Name Short ID CASRN 

X0020 H0019 V0090 Flavone FLA 525-82-6 
X0024 H0020 V0089 Apigenin API 520-36-5 
X0017 H0022 V0088 Resveratrol RES 501-36-0 
X0023 H0024 V0087 Atrazine ATZ 1912-24-9 
X0022 H0017 V0086 Butylbenzyl phthalate BBP 85-68-7 
X0021 H0021 V0085 Corticosterone CORT 50-22-6 
X0018 H0018 V0084 o.p’-DDT* DDT 789-02-6 
X0019 H0023 V0083 Genistein GEN 446-72-0 

Abbreviations: CASRN = Chemical Abstracts Service Registry Number; ID = Identification 57 
*o,p’-DDT = 1,1,1-Trichloro-2-(o-chlorophenyl)-2-(p-chlorophenyl)ethane 58 
 59 
 60 
Table 7 Phase 3 Agonist Coded Test Substances 61 

Code 
(XDS) 

Code 
(Hiyoshi) 

Code 
(ECVAM) Substance Name Short ID CASRN 

X0054 H0045 V0053 Apigenin API 520-36-5 
X0063 H0039 V0052 17-α estradiol E1 57-91-0 
X0064 H0050 V0051 17-β estradiol E2 50-28-2 
X0045 H0042 V0050 Estrone EST 53-16-7 
X0039 H0028 V0049 meso-hexestrol HEX 84-16-2 
X0052 H0056 V0048 Coumestrol COU 479-13-0 

X0056  V0047 5α-
dihydrotestosterone DHT 521-18-6 

 H0044  5α-
dihydrotestosterone DHT 521-18-6 

X0038  V0046 Methyl testosterone MTEST 58-18-4 
 H0038  Methyl testosterone MTEST 58-18-4 

Abbreviations: CASRN = Chemical Abstracts Service Registry Number; ID = Identification 62 
*p.p’-DDE = 1,1-Dichloro-bis[4-chlorophenyl]ethylene 63 
 64 
 65 

66 
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Table 7 Phase 3 Agonist Coded Test Substances (Continued) 66 
Code 
(XDS) 

Code 
(Hiyoshi) 

Code 
(ECVAM) Substance Name Short ID CASRN 

X0028 H0051 V0045 Resveratrol RES 501-36-0 
X0059 H0036 V0044 4-cumylphenol CUM 599-64-4 
X0051 H0054 V0043 Daidzein DAI 486-66-8 
X0034 H0031 V0042 p.p’-DDE* DDE 72-55-9 
X0050 H0053 V0041 Dexamethasone DEX 50-02-2 
X0047 H0064 V0040 Dicofol DIC 115-32-2 
X0058 H0034 V0039 4-hydroxytamoxifen OHTAM 68047-06-3 
X0041 H0046 V0038 Kaempferol KMP 520-18-3 
X0040 H0060 V0037 Kepone KEP 143-50-0 
X0035 H0032 V0036 p.p’-methoxychlor MET 72-43-5 
X0057 H0061 V0035 4-tert-octylphenol OCT 140-66-9 
X0049 H0027 V0034 Di-n-butyl phthalate DBP 84-74-2 

X0062 H0025 V0033 2,4,5-trichloro-
phenoxyacetic acid TCPA 93-76-5 

X0046 H0063 V0032 Diethylhexyl 
phthalate DEHP 117-81-7 

X0031 H0040 V0031 Progesterone PROG 57-83-0 
X0026 H0065 V0030 Tamoxifen TAM 10540-29-1 
X0025  V0029 Testosterone TEST 58-22-0 

 H0037  Testosterone TEST 58-22-0 
X0060  V0028 4-androstenedione ANDRO 63-05-8 

 H0035  4-androstenedione ANDRO 63-05-8 

X0048 H0041 V0027 Dibenzo[a.h] 
anthracene DBA 53-70-3 

Abbreviations: CASRN = Chemical Abstracts Service Registry Number; ID = Identification 67 
*p.p’-DDE = 1,1-Dichloro-bis[4-chlorophenyl]ethylene 68 
 69 
 70 

71 
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Table 7 Phase 3 Agonist Coded Test Substances (Continued) 71 
Code 
(XDS) 

Code 
(Hiyoshi) 

Code 
(ECVAM) Substance Name Short ID CASRN 

X0043 H0058 V0026 Fluoranthene FLO 206-44-0 
X0033 H0052 V0025 Phenobarbital PBARB 50-06-6 
X0029 H0029 V0024 Raloxifene HCl Ral 82640-04-8 
X0053 H0049 V0023 Clomiphene citrate CLOM 50-41-9 
X0036 H0033 V0022 Norethynodrel NEN 68-23-5 
X0044 H0062 V0021 Ethyl paraben EPB 120-47-8 
X0055 H0048 V0020 Actinomycin D ACTD 50-76-0 
X0061 H0026 V0019 2-sec-butylphenol SBP 89-72-5 
X0042 H0043 V0018 Hydroxyflutamide HFLUT 52806-53-8 
X0037 H0055 V0017 Morin MOR 480-16-0 
X0032 H0030 V0016 Phenolphthalin PPTH 81-90-3 
X0030 H0047 V0015 Propylthiouracil PTU 51-52-5 
X0027 H0057 V0014 Sodium azide SAZ 26628-22-8 

X0065 H0059 V0013 
12 – O –Tetradeca-

noylphorbol-13-
acetate 

TPA 16561-29-8 

Abbreviations: CASRN = Chemical Abstracts Service Registry Number; ID = Identification 72 
*p.p’-DDE = 1,1-Dichloro-bis[4-chlorophenyl]ethylene 73 
 74 
 75 

76 
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Table 8 Phase 3 Antagonist Coded Test Substances 76 
Code 
(XDS) 

Code 
(Hiyoshi) 

Code 
(ECVAM) Substance Name Short ID CASRN 

X0058 H0034 V0039 4-hydroxytamoxifen OHTAM 68047-06-3 
X0069 H0070 V0130 Raloxifene HCl Ral 82640-04-8 
X0094 H0072 V0129 Bisphenol A BPA 80-05-7 
X0052 H0056 V0048 Coumestrol COU 479-13-0 
X0090 H0096 V0127 Daidzein DAI 486-66-8 
X0073 H0074 V0126 p.p’-DDE* DDE 72-55-9 
X0087 H0106 V0125 Dicofol DIC 115-32-2 
X0085 H0085 V0124 Diethylstilbestrol DES 56-53-1 
X0103 H0084 V0123 17α- ethinyl estradiol EE 57-63-6 
X0084 H0086 V0122 Estrone EST 53-16-7 
X0082 H0100 V0121 Fluoranthene FLO 206-44-0 
X0080 H0089 V0120 Kaempferol KMP 520-18-3 
X0074 H0075 V0119 p,p’-methoxychlor MET 72-43-5 

X0088 H0068 V0118 Di – n –butyl 
phthalate DBP 84-74-2 

X0066 H0091 V0117 Vinclozolin VIN 50471-44-8 
X0104 H0082 V0116 17α-Estradiol E1 57-91-0 
X0055 H0048 V0020 Actinomycin D ACTD 57-76-0 
X0100  V0114 4-androstenedione ANDRO 63-05-8 

 H0078  4-androstenedione ANDRO 63-05-8 
X0093 H0073 V0113 Bisphenol B BPB 77-40-7 
X0101 H0067 V0112 2-sec-butylphenol SBP 89-72-5 

Abbreviations: CASRN = Chemical Abstracts Service Registry Number; ID = Identification 77 
*p.p’-DDE = 1,1-Dichloro-bis[4-chlorophenyl]ethylene 78 
 79 
 80 

81 
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Table 8 Phase 3 Antagonist Coded Test Substances (Continued) 81 
Code 
(XDS) 

Code 
(Hiyoshi) 

Code 
(ECVAM) Substance Name Short ID CASRN 

X0092 H0092 V0111 Clomiphene citrate CLOM 50-41-9 
X0099 H0079 V0110 4-cumylphenol CUM 599-64-4 
X0089 H0095 V0109 Dexamethasone DEX 50-02-2 

X0096  V0108 5α−dihydrotestostero
ne DHT 521-18-6 

 H0088  5α−dihydrotestostero
ne DHT 521-18-6 

X0105 H0093 V0107 17ß-estradiol E2 50-28-2 
X0078 H0069 V0106 meso-hexestrol HEX 84-16-2 
X0042 H0043 V0018 Hydroxyflutamide HFLUT 52806-53-8 
X0079 H0102 V0104 Kepone KEP 143-50-0 
X0076 H0097 V0103 Morin MOR 480-16-0 
X0075 H0076 V0102 Norethynodrel NEN 68-23-5 
X0097 H0103 V0101 4-tert-octylphenol OCT 140-66-9 
X0083 H0104 V0100 Ethyl paraben EPB 120-47-8 
X0072 H0094 V0099 Phenobarbital PBARB 50-06-6 
X0071 H0071 V0098 Phenolphthalin PPTH 81-90-3 

X0086 H0105 V0097 Diethylhexyl 
phthalate DEHP 117-81-7 

X0070 H0090 V0096 Propylthiouracil PTU 51-52-5 
Abbreviations: CASRN = Chemical Abstracts Service Registry Number; ID = Identification 82 
*p.p’-DDE = 1,1-Dichloro-bis[4-chlorophenyl]ethylene 83 
 84 

85 
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Table 8 Phase 3 Antagonist Coded Test Substances (Continued) 85 
Code 
(XDS) 

Code 
(Hiyoshi) 

Code 
(ECVAM) Substance Name Short ID CASRN 

X0068 H0099 V0095 Sodium azide SAZ 26628-22-8 
X0067  V0094 Testosterone TEST 58-22-0 

 H0080  Testosterone TEST 58-22-0 
X0077  V0093 Methyl testosterone MTEST 58-18-4 

 H0081  Methyl testosterone MTEST 58-18-4 

X0065 H0059 V0013 
12 – O –Tetradeca-

noylphorbol-13-
acetate 

TPA 16561-29-8 

X0102 H0066 V0091 2,4,5-Trichloro-
phenoxyacetic acid TCPA 93-76-5 

Abbreviations: CASRN = Chemical Abstracts Service Registry Number; ID = Identification 86 
87 
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Table 9 Phase 4 Agonist Coded Test Substances 87 
Code 
(XDS) Substance Name Short ID CASRN 

X0122 Fenarimol FEN 60168-88-9 
X0130 19-nortestosterone NORT 434-22-0 
X0123 Cyproterone acetate CYP 427-51-0 
X0120 Fluoxymestrone FMES 76-43-7 
X0119 Flutamide FLUT 13311-84-7 
X0116 Linuron LIN 330-55-2 
X0113 Mifepristone MIF 84371-65-3 
X0109 Procymidone PCY 32809-16-8 
X0131 17β-trenbolone TREN 10161-33-8 
X0128 Ammonium perchlorate AMP 7790-98-9 
X0127 Apomorphine APO 58-00-4 
X0126 Bicalutamide BICAL 90357-06-5 
X0125 Chrysin CHY 480-40-0 
X0124 Cycloheximide CHX 66-81-9 
X0121 Finasteride FAST 98319-26-7 
X0118 Haloperidol HPD 52-86-8 

X0129 4-hydroxy 
androstenedione OHAN 566-48-3 

X0117 Ketoconazole KCN 65277-42-1 

X0114 Medroxyprogesterone 
acetate MPA 71-58-9 

X0112 Nilutamide NIL 63612-50-0 
X0111 Oxazepam OX 604-75-1 
X0110 Pimozide PZE 2062-78-4 

Abbreviations: CASRN = Chemical Abstracts Service Registry Number;  88 
ID = Identification 89 

90 
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Table 9 Phase 4 Agonist Coded Test Substances (Continued) 90 
Code 
(XDS) Substance Name Short ID CASRN 

X0108 Reserpine RSP 50-55-5 
X0107 Spironolactone SPIR 52-01-7 
X0115 L-thyroxine LTX 51-48-9 

Abbreviations: CASRN = Chemical Abstracts Service Registry Number;  91 
ID = Identification 92 
 93 
Table 10 Phase 4 Antagonist Coded Test Substances 94 

Code 
(XDS) Substance Name Short ID CASRN 

X0147 Fenarimol FEN 60168-88-9 
X0145 Fluoxymestrone FMES 76-43-7 

X0153 Ammonium 
perchlorate AMP 7790-98-9 

X0152 Apomorphine APO 58-00-4 
X0151 Bicalutamide BICAL 90357-06-5 
X0150 Chrysin CHY 480-40-0 
X0149 Cycloheximide CHX 66-81-9 
X0148 Cyproterone acetate CYP 427-51-0 
X0146 Finasteride FAST 98319-26-7 
X0143 Haloperidol HPD 52-86-8 

X0154 4-hydroxy 
androstenedione OHAN 566-48-3 

X0142 Ketoconazole KCN 65277-42-1 
X0141 Linuron LIN 330-55-2 

X0139 Medroxyprogesterone 
acetate MPA 71-58-9 

X0138 Mifepristone MIF 84371-65-3 
X0137 Nilutamide NIL 63612-50-0 
X0155 19-nortestosterone NORT 434-22-0 
X0136 Oxazepam OX 604-75-1 

Abbreviations: CASRN = Chemical Abstracts Service Registry Number;  95 
ID = Identification 96 
 97 

98 
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Table 10 Phase 4 Antagonist Coded Test Substances (Continued) 98 
Code 
(XDS) Substance Name Short ID CASRN 

X0135 Pimozide PMZ 2062-78-4 
X0134 Procymidone PCY 32809-16-8 
X0133 Reserpine RSP 50-55-5 
X0132 Spironolactone SPIR 52-01-7 
X0140 L-thyroxine LTX 51-48-9 
X0156 17ß-trenbolone TREN 10161-33-8 
X0144 Flutamide FLUT 13311-84-7 

Abbreviations: CASRN = Chemical Abstracts Service Registry Number;  99 
ID = Identification 100 
 101 


